In an elegant total synthesis of (+)-nankakurines A and B, Overman demonstrated the utility of the aza-Prins cyclization involving cyclic unsaturated amines for constructing polycyclic piperidine-containing frameworks. 6 The skeletally related Lycopodium alkaloid, luciduline, has been constructed by Waters 7 via aza-Prins cyclization onto a silyl enol ether. Inspired by these examples and motivated by the widespread presence of bicyclic piperidine moieties in natural products ( Figure 1 ), 8 we became interested in exploring the scope of this reaction using a model 3-cyclohexenylmethylamine 1.
Compound 1 was easily synthesized in multigram quantities as shown in Scheme 2. Although the nitrile precursor to 1 can, in principle, be obtained directly from the cycloaddition of isoprene with acrylonitrile, 9 the same reaction with acrolein led to a greater yield and easier purification and therefore justified the two additional functional group interconversions.
After substantial experimentation on the reaction conditions (reaction medium as well as temperature regimens) and acid promoters, we discovered that pre-condensation of 1 with aromatic aldehydes or ethyl glyoxylate followed by microwave irradiation at 180 °C for 1 hour in the presence of an equimolar amount of BF 3 ·OEt 2 in 1,4-dioxane furnished, cleanly and that had been used by others 3 to promote the aza-Prins reaction of N-tosyl homoallylamine. This result appears to be in accordance with the failure of non-sulfonylated homoallylamines to give the aza-Prins cyclization products under InCl 3 catalysis as previously observed by Dobbs.
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Compounds 2a-k were isolated chromatographically and converted, for easier handling, into the respective hydrochloride salts 3a-k (Table 1) . 10 All the products were obtained as a single endodiastereomer, as confirmed by characteristic through-space interactions observed in their NOESY spectra (Figure 2 ). Also notable was the fact that each product 2 was formed as a single double-bond regioisomer. This, as proposed earlier by Overman, 6 could be due to participation of the nitrogen atom in regiospecific intramolecular deprotonation of the initially formed carbocation intermediate 4 (Scheme 4).
Compounds 2, albeit in lower yield, also formed on microwave irradiation of equimolar amounts of 1, an aldehyde and BF 3 ·OEt 2 in 1,4-dioxane (i.e., without pre-formation of the Schiff base). In this reaction, the major products 2 were accompanied by a small (<10%) amount of 1-azaadamantane by-products 5, presumably formed via a second aza-Prins reaction of 2 with unreacted aldehyde (Scheme 5). A similar access to the 1-azaadamantane framework was reported by Khuong-Huu. 11 Our further results describing the synthetic potential of double azaPrins cyclization involving 1 as a facile entry into 1-azaadamantanes 5 will be disclosed in the article immediately following present communication.
Compounds 2(3) are of interest not only from the standpoint of their resemblance to naturally occurring alkaloids, 8 as well as fully synthetic, biologically active compounds (e.g., the recently described 12 carba-cytisine partial antagonists of 42 neuronal nicotinic acetylcholine receptor which are potentially useful in smoking cessation). They contain a reactive nitrogen atom and can be viewed as a starting point en route to medicinally relevant scaffolds of increased complexity. This is exemplified by the synthesis of hydantoin compound 6 obtained via microwave-assisted cyclization of urea 7, which was, in turn, obtained by carbamoylation of 3f (Scheme 6). Another interesting example was provided by the acylation of 3b with maleic anhydride which gave, on spontaneous intramolecular Diels-Alder (IMDA) reaction, 13,14 the structurally complex, polycyclic lactam carboxylic acid 8 (Scheme 7).
In conclusion, we have described the microwave-assisted, BF 3 ·OEt 2 -promoted aza-Prins reaction as a simple and diastereospecific entry into natural-like 3-azabicyclo[3.3.1]non-6-enes. With judicious choice of the peripheral groups, these compounds can serve as templates for further complexity-generating transformations.
Typical procedure -synthesis of compounds 3a-k. Equimolar amounts (2 mmol scale) of amine 1 and an aldehyde were combined in benzene and heated at reflux for 30 min. The mixture was evaporated to dryness, the residue dissolved in anhydrous 1,4-dioxane (5 mL) and transferred into a microwave reactor tube. BF 3 ·OEt 2 (1.0 equiv.) was added, the reaction tube was capped with a septum and irradiated using a Biotage Initiator TM microwave reactor at 180 °C for 1 h. The solvent was evaporated and the residue was partitioned between CHCl 3 (10 mL) and 1 M aqueous NaOH solution. The organic layer was separated, dried over anhydrous 
